Calcium-sensing receptor, proinflammatory cytokines and calcium homeostasis.
The calcium-sensing receptor (CaSR) expressed in the parathyroid gland and the kidney tubule acts as the calciostat and orchestrates blood calcium homeostasis by modulating production and release of parathyroid hormone (PTH) and active vitamin D that influence Ca(2+) fluxes across the bone, kidney and intestine. Here we consider the role of the CaSR as a responder to proinflammatory cytokines released as part of the innate immune response to tissue injury and inflammation with resetting of the calciostat on the one hand and as a promoter and mediator of the initial inflammatory response on the other. The importance of the CaSR in systemic calcium homeostasis is exemplified by the fact that inactivating and activating mutations in the gene result in hypercalcemia and hypocalcemia, respectively. Proinflammatory cytokines interleukin-1β and interleukin-6 upregulate CaSR expression in parathyroid and kidney and do this through defined response elements in the CASR gene promoters. This results in decreased serum PTH and 1,25-dihydroxyvitamin D and calcium levels. This is likely to underlie the hypocalcemia that commonly occurs in critically ill patients, those with burn injury and sepsis, for example. The level of calcium in extracellular fluid bathing necrotic cells is often elevated and acts as a chemokine to attract monocytes/macrophages that express the CaSR to sites of tissue injury. Elevated levels of calcium acting via the CaSR can function as a danger signal that stimulates assembly of myeloid cell cytosolic multiprotein inflammasomes resulting in maturation of the proinflammatory cytokine IL-1β by caspase-1. Thus the CaSR is both promoter of and responder to the inflammation.